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e i'Si eiWEi moms a 9xiog as om ^Aiisi3)ife dc aeNW °i& 

signal m^s ^xisna, e!§a ?§§ 4- sife °jweh s^iss^isi xhch^s ai gxioii 
ae aoiD. nisiAH e igg gf^^isi m*i2Moii s^gfe oc sbs^i ato dc gags 

01 XIS2f SEfe ZQSEUIOII 2m;>|°l ?Si =5fS|fer 3&H1¥-l^?ISj2§ % PFC iil012|^°i = 



£5 



6!jQf0i 



£ ie sen ^iaoii trig ojbHEH xhich ^se, 

£2ss ^soii co a gjma §:>issi:>i2i wich ^e. 

E4bS ^SOil US ojtHa S3|SSf^|£J DC S8f Ssl ZH&E, 
E5bg ^§011 El oitHE) g3|Ss15|°| XIICH fiiE, 
E 68 E 5S| NEXTS 21E|fe fl|0| Sit. 

* epjsi ¥^oii ch& ¥S£i as * 

11.21: S<yfllOI¥ 65 : OlOiaSSSS 
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W3°l 



e iss eiwa s^isspisi moi&gj si s-xion as 52s, lh^ 4/disi:nife oc asroii sib 
sissxi°i ii^s gfxisfa. ese ?§§ ?txis ^ 21 1= eima s;>i£spi2i aioiss sj sjtion 

as 3J0ID. 

S3| ^Uf°l 3?|B §E, = *J0|| 0}£f 3|§ a|ff& #g|£ »X|8PI flff SxlOIQ. OIS E)| 

a, oieon^ am* Aiae y»#ai£, 5<soiit *ims rose y^as ss»a seb *ym°i & 
eg sissim, *jm°i s?ib snaie aia&Bis laetD. oiktii 531 sswa as ^#21 a°i 
aiBoi ami, AigaaAH ^mxisg oti Li xi Mm ss2K 4^ % Afgoii aai 

S HlgS fi^SHHI EI2JCI. 

SE», 3l§Jlf alAIOIIAH aaia SSWM ^SfllS SI AlgOl *miaB!/H UEf» 

oiiAHfe nissi Ahg oieuin aeon ah j?xnAi3ia sta. a one. asm aflis s 4= 
sitai, oiag x)is°i aisoi oi^oia an, eaafe asui d\d\w o\x\^ ggi gj§xie e 
SB 3010. 

32414 S2H°I 2!tHE) g^lSSf^lfe ^141 USE! ^HIB a^SHI =§hfer SfllgOl 212!Q. 

QSg E 18 SS8H/H S£H^I atHEl SHI §0|| CH6HAI SQ 4A4I8I3II ttH|H3|S &Ct. 

#5HH| atHEl 33I3ES3|2| »|0|S|Sfc. S. 10|l EAI8I3 2ife d!2l SOI. 4ILH3|(EA|8U| 3§)2| g 
£!8 ^SJSPI flff g£!X4|04S|S¥(101):^ ^dlSCI. 43>l S£!HIO42|£¥(101)fe ±J2i;>|2| 2} 

»si sa^se aiousfe omiBsasEKEAiaxi 8fg)£¥Ei ass g*oiAi alipis E^ma 

3£ia S<!JXII04S|£¥( 101)1= ^LH?|S¥E| Sg£|g <MS1 gJ^SJOl 4I2PI LH°| □IO|3^aSEI Oil 

adia awEi gpissi^i^ moiasfe, gjsjafer sw^e^si eois ai^s *ie emk^s toisjg 

61(103)21, EMS(EOI2 LH^)fflEI(105)2|, gJ^Sfe 52#SgNHI SSB AIXIS^S HI>IS^| flff AHI| 

SAim(io4)s sBsci. ndia s^issf3i£i g^SAioii ^£|3|°i swfsi igsib nf?-i nai 
01(107)21, seisws ^xispi 91 e ptcb sBfia. is, ^21^1011 s^b 2x11 a#§fe 
s# seaAS(n(io9)2i, yg}/y&°i e^s as- 4gf ^«(in)2f, 4^1 4^ issdiDsi g» 

flICHS 4gf aeil0|(115)2l. ^2| Si(113). &D\ ^2ISi°| ^Ei Jlggffe gSIIOI ( 117)« 



E&, 2JW9 S^|SSF^|°J HlOlalSfe, 2m J2#a^S M5!AI POISES ?SS0l£! SWUSOII °| 
6HAI 0Ca^°S a^8U= §#2|S(119)2|, &D\ §#2|S(119)°I °)§i 3H^SP| 

4=g^Eia di5Hei(i2i) sy 3Hdhai&)(i23)^f ?^@d. 

4f3| ^§IEIb, £|2HEI(121)0|| (HILiXIS SS5I2, 3HM AIEI ( 123)S 3)1^8101 gJ^S^°| a 

eif^l S!S §?, &0| £|°i]E|(121)3l e^Slfe §|0| , aSDI 2H = °| g§§ m 

^^AlgJD. 

40| ^=«E|0||AH ^SOI ae^g, 9HBHA|E|(C5,C6)S DC SgJ S^¥0II a^fSD 4^1 

oc assa^fe, ^2i3i°i =?mm mam oca^s &^Ai?ja. Dcsaaa¥S¥Ei dcs 
&g m?-iesa ipm( 129)011 gj^aa. 401 ipm(i29)s oca&°s¥Ei a^i(i25)°i ^pgs 

DMg 451 01^015! ejUIEI S5|5S5|2| 4!2|J| HICH g»0|| CHoHAH ^S&CJ. 

EAiaxi^ sixia. aioiasas&fe saflioisis^doDB mshai ^lh^i oioias 
gsas¥Ei gsiiAis bo. m, mbkji y^ss y^saoii oj^ah *ym:>i ^ 
21 oioiasasEife y^Aioig sei= ygfAioig°i gg§ xiaim §m, a xiaim ^21^121 s-m 
«ioiais¥(ioi)s SoHai ^2i?i □hoiasss&i^i a xi sin bu. o\m. oioiasgseife ss 

SEOII tUeiAH gaiO|(115)M 4& ^S(111)2| HICH&D. 4gf H«(111)2| HICHS5f 
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Oil HJoH/d g:>l£sf3|2J ^a MOI#0| fllCMSO. SEB. OFOI3^S^&br £12] 2|Si «8HA1 
HM0I(117)« BtSH/ri SI SE|(113)B BIMBO. 

Q§, Sl¥ a^BXfl ^Sl^l^ gJ^Bb laWaSB EMI « Ej ( 103)2f EMS H£j(105)g §3f6f 

isi ase mwasiB 5=21 out ptc xmm mwM ssjan mo\ aw 
M^^5CHdo9)oii ej:nso. m\n 2^^^\(^25)^\ 3& =?^o\ o\mo\& confer OK>iasa 

^eisj n\mm mm ^aioido7)^^ s as ah, mmm mmM ^ih^sdk 109)011 a 
@ioi 

&oi aw ^^soi(io9){=, ej^a^ awe s§§u, awxiM DKMBsasaoii a^m 
oi, *i£Pi ^oii Mb aw&e ^xi mo. 

nam aw m^sou 109)21 m^m sshah mwauB §wsi^(n9)oii g^gn, &^i §wsj 
s(ii9)t Ei^sfe mwafig dc ae*°s §wai?jd. 

&2I §WH^(119)0IIAH 3W9 DCa^B d|2!JEKl21)a 3HHHAia(123)^ ^Haoil ei^ao. 

6Pi ^ssafc gj^awM ^§aizj- zi^o^ eatijcpi* »a»fc g^s &m ^ssfciai. ^, *k?i 

d|°«a(121)0i! OilLiXIB 3H MAI El (123) Oil SloHAi i^Sg^i ^ 4^S^Q. D>SI/H 

°<^aw2i gfs^gH gsf^f oiia, a^j £|OHEi(i2i)ojiAj awe sasfe moi usiu $\^m 
m±mm aw mgs 301a. eeb. 401 ai a ( 121 ) chi °ish onuxpf ^sist ^^M : ^}^ & 

3 1 3H2HAia(123)0{i OUUX|£| ^ SAITOH 2joHAH gj^aWSf agf£| fl^OI £^301, §S 

HAIZhOI IE2£Itt«SOII CJioHAH HflBNfl £|C«2| °|B JHM^MM Sfer 33010. 

0|2f SOI. 2H^0| ^SOI JH<M£J qo^o 9HIHA|E]{C5,C6)^ DCa£^£!¥01l 

eS^HQ. 4*31 3HnHAIEj(C5,C6)fe 3i^6HAi »8»CKH i*§A|g01IAH CTi ( Al 

£PI ^011 HS^ 5fe DCS BS 3S0IO. 

0|g^| 6H AH DC 28f8 I PM( 129)011 El^aH, &DI IPM(129)S 2^1(125)21 ^g^°] 3 aj j^W 

a&8 »«AI3IJ| 3^ 30IQ. 

^, gen°j 2JtHEi §:>i£sPi£r, 401 ipm( 129)011 ssa aw2i ?i«»oii ccf^ ^M^ae 

^loHAH B|0HEi(121)2F 3HEHAI9 ( 123) £ Ol^Oia ^§101 OlgmH SJIQ. 

nau 4 h ^i aisHEi(i2i) u «aieki23)^ »ai Msmn b^a aoi. 

a (121)011 s\m ^sfer oiiLixi°j ^aiAiaa jhdhai a {123)011 ohwjisi »aAiaoi ^sniag 

Oil OioHAi ^XlW B3i t ^ICHHI JH^Sl^B 4^ 2iD. COElAi S^aAIZiOl 

M^xirn^, mo\m ^ ^-oii bo. nau 401 £1^9(121)21- ^hehai a (123)011 

2ioHAi 2§3fe e^aAiz.^ ^h^moii cq-biah ^e^jo^ ^ 01^ omaf, ^i^sq 
at 011 rcei/d aii 9 a ^ehs eas^i aa. 

if^AH ^en°j oitHa s^i^s[^i°i AicMsi^b n&wg&m o\mM o\x-\otx\ sstoi, 

01 85% BSEiaa. d.$\m ejtna s^i^^^ibj n\o\m^, m\ ^§101 e^ti 

21 oima s^ia&^^i^i aioiasfe y§ ^h^ss ejsfoi n^nf sai mai^iii 
a. 

aeoiife ^oi2f ^x-iiss oH^spi ^ohah n^m e^Ai^A-i. xn^ hi 

§§ §^tr ^ sin, SEB usr ^ g>^°i PFC Jli^OI ™m& 2ihHa ^^ism 

nets 2 hq. 

401 ^^^aioj pfc ^1^01 oitHa g^i^sf^ife, 9i^si^ n&ms^ou zwmM ^s^o^ □ 
Mm ^ °±mM ^mj\\&mo\ m9- ^a. asoi igbtm oi^b ^mmoi^oii 2\mx ^ 

e dc ae^g ^^ai^ih hq. 

nau &*j£i pfc ^i^oi 5jg^ eibHa s^i^sF^i^, dc a^M ^ej-aiuoii cdeha] , pfc 



m?<~>oi oim^mmtr urn** mm 
aoiaeiB hissoii ho. 

SEB, ^ oi^^o^oj £gs 0 | MOH, PFC X-ilO]U^£J SW^^Oil BJoHAi IGBT ^^iS^Xf 

^ ufawM ^i-ii^ ^ h^ eibHa ^i\^ski\s\ mo\^m mssw ho. 



gsspi ?ib b ^soii die eiwa xiioi^sb, ej^ ^^b dc ga a 

as ^3H°I 2^^2g UVU, 3(HI (D^ S^EHS ^§6ffe HI 1 B^ISI; DC §3 S^l ^X| 

ai 2 &^i£[; ^>^i ana dc S3 ae^oi a^^isi s^^es m^ai baoii s&^s sh 
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j\m e^Ai^in, &d\ axi@ oc sb 2^01 §&?soi md^& ^ nea g^oii £&i 

Q. S^tS §X|AI3|^ HI 3 e*|»; S*A|at¥H ^§A|ZJ- axis DC SB s 

aoi g^ig g^saoii £B«fexi« axisfe xti 4 e^isi; ewisi e^§s¥a ^saizi a 

IIH DC SB BWI2I 01 10i2£rXIM 3X|8te XII 5 BJIfih 4^1 Xil 4 Bfll 5E 

ao| s^g ^lel » ^SOll WB ojtHEi XflOISMb, HSISaoil ^goHAH EJ 

^flsafe ej^^aa s^shm axisiot. 401 pfc xiioia^ 

21 ^ASAiaa s^afe ^mJH&ms. xw^&n; gi\ ^wJHgsi^ s^e&oii ^i^ohah 
oc na aai asisKn. 3^ sisase waAisifc 3^i?^?ii!2ii; m\ 3&m%\±$\ §Ss2i 

#^0i| 2J6HAH ^S£lbr gf^lSK 40| 34HIWI^flSS»0|l EJ^Sfer DC gHS&g aX| DC SB 
S^aXI^B^; DC SB 40H2I S^g^o^ UVOUH BOil mm S^EHS S3 

6HB, 4^1 aXIS DC ilHSSOII Pl^oHAj 4^1 2J«:>H£!SS HIOI^BJU 3^Et?^?ISei2( = 2»g 

g ig o oi^EI §3|SSP|2| DC £|CH Of 400MM3HI m\0\ , PFC XII 01 SIS 

2| IGBT^^X^ IPM2| IGBT LHS 5^11 ^BPI- aiSHH. #31 Ht?-I >-?IS±»2| g 

shai^iah W£W &i\mm ^§2£ »a. 
see, e grg^ gj^s&oi m, pfc aioia^2i ssa s^^a igbt a^s^xkhi as 

s^hr 51 2U8IS0I, Ef?-|^JH Sill »o. 
Oim S¥B £21 82901 S ttSOII o]tH& g3>|£lPI2] flIOfSB £ 5XI0II CH6H AH XIM\B\ 

01*. ^S£J^ §?|£SPI°I XflOiaSfe, ^ZQ^^IS ^9 *jUPI2f, sm^i §y ^m^oi §2^ =?. 
£S fclSPIS M£IS SltHS £J\£.mi\0\\M *J2P|0II o\m 50IQ. 

ee 2^ e uaoii a>e 2itH9 g}|2sf:>i2j ^21^121 xhich ^s^oia. 

B ^S2| eibHEl g^l^s^l2j HICMll^^, £ 2011 SAISFB bf2^ SOI, ^UPI (EA| oh XI ^M)2f 

§di ^got^i A« s<yx-iioin^¥(2i)^f ^disa. s^aiois^¥(2i)^ ^21^121 ^ ^p^^ 

XHI SHI^jo^ H|0J5fe DF0|B^g#E1(65 ; £ 3011 £A|)^Ei ai^S g>0FAi 

on 9j^f6fe ^tre ss^a. 

m\H B ^S2| Pjy^Ej g^i^^joj x-||Oja|^^, °J^3fe JH^S^2| ^,012 l]\7im 9\m EMI (^S 
^0I^)UE1 (23)21, EMS(^0|2 m^)^EI(25)2f, gJ^S^ JH#£!&0|| S»e AHXO&M JBI^SPI 
e AH XI SAHd1(39)S S»eO. BdlB «S|?|2| Sfe ^Si!0|(27)2K iSS 

HP ^XIB^I PTCS SEth ^£|^|0j| 2=S Site 2^ ^gy ASDi (29)2f , 

yj^/y^2j mm 4^ ^^(31)2^, 401 4^ ^modbi §^ mom ^i&i 4^ ^aioios) 

2f, ^21 si (33), ^2i^2j immti mm\(37)m &m&a. 

g g*S2| ojtHB) g^|^^^|oj xilOfSS^ 98%2| «M ^H^OI 0l¥CHX|fe ^g^EiM ?tl|6H2 

2J ^ CHI AH °J^g^ JHW^^I DCS^o^ gffsl^(41)2] SB Oil «S ^H^M ^HEi 

J\ S^QQI, B 53 3^(43), IGBT ^^±X\{A7), aO|S^(49), BdlB 2^ ¥1^ 

^^XjE h (Rs)2f, IGBT ^flS^»(47)2| 8/2H S^S »I0|8^| AS PFC X-||0i¥(45)S 0l¥0i5i 

a. 

^ CH X^lo^l ^ffl^e, §11*1^(41)21 HI 1 ^^BOii 53 B^(43)0| 2jg£IB f «| 2 S^&Oil 

&»xh»(rs)oi e^aw. ^i^h^(rs)o]|ah a^s s#maoi pfc aioi¥(45)oii 

BBIB §WsJ^(41)2J XII 1,2 AFOKHI ^0JAH(C1)^|- PjS£lffl, 4^| § »S£(41 ) Oil Ai M^£l^ 

2^ ill aXISf^l flSFOi, ^>0| §Wsi^(41)2j X|| 1 M^BJH PFC XII0i¥(45)2j gj^3 AFOlOil ¥ 
^H2] fl»(R1.R2)0| ?jg£|B 

BdlB 53 B^(43)2| mU2| BXfe □0(^^(49)2] OH^H&Ojl 2iSg2[ §A|0|| IGBT ±9\ 

X|(47)2J M^EiBXfOil 2iS9D. &D\ IGBT A¥jX|(47)2J ^|0iMBXfe XHS(R3)S SoHAi PFC 
X||Oj¥(45)0il ^g0), OilOlEj&X^ B^H 9iS3B 2iCj. BBJB £>0| X1S(R3)5I IGBT 

^¥|X|(47)2| ^ilOIM&Xf AfOlOil 5E »U3 »»(R4)0| Pj^SDI, #1\ Xi^(R4)B dl^i XI S(Rs)0il pj^ 
£|B ?ia. BdlB ^7| PFC X]|Oi¥^ DC SB a XI 5p| ¥16101 Q0|^H(49)2| ^H^^B 

oil ^ssiB aa. 

^. B ^S2| ^BMEi^, 53 B^(43)01I OilMXIM ^^6fB, IGBT ^X|^XK47)2J S/SH01I OSI 
Ai OilLHXPf D0|S^(49)M £SA|3|SAi t^P. BdlB ^| IGBT ^¥|X|(47)2J S/^H 

XII Oi^ PFC XIIOj¥(45)0||Ai 4^§§Q 9l9.D\ , PFC X||0i¥(45)^, §#sj^(41)2] g^o^^y g 

e^nf§s aximn, doi^h(49)2| #^&2j dc asi axi^a. b^b 4^1 fi!£ixis*(Rs)°s¥Ei 
mmmmm igbt ^?ixi (47)21 8/2H bsi «ioj»q. 

om^i mo\, mi ^^^EioiiAi ™mo\ jw^b se^e, ^hiihais(c5.c6)^ ?sei dc 2^ m^m 21 
oc s^^^^fe, M2\j\2\ ^soii dcsss minima. Dca&a«¥^¥ 

6i tfflta Bf^SM&i I PM(51 ) Oil °J^£|B, 4tD\ IPM(51)^ °J^@ DC2^o^¥6i 

a^?l(53)2| ?SI ?|& 3^ B^S^S S«AI!]D. BEIB IPM(51)0il ^§91! 2ifer XiS(R5)^ 

&oi ipmo^ §s^i axioPi «b xistoiq. 
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ea. 

DK)ia£tl«EI(65 : £ 30il SAIfe »6!39IOIfflS¥(21)« SoHAH ^Ui3| ^2] 0K)|3SS«E|£¥a 

gsxiAie g>3ti 9Q. ^, a«xpj asis assa £b B»eaoii tneiAi sjlipi o^ota^a 
ggtAtois ^ ygwoigai gsm ?ib xi aim mil, 3 xiais **2i3i2i 
s<Mxiioia^¥(2im saiai <y2i3i owasssa (65)3i- eixiawi sa. 

01^, 0K>|3SSSEK65)te IHEJAi HeilO|(35)B SB 4» 8BS(31)2| S3« H0ISP1U. 

^ai0|(37)g S6HAH 15! SEi(33)M JJOIBa. 5EB, £JL|PIS¥E|2| gS^gOil DMAI PFC 
XilOi¥(45)0ll PFC X|| 0)9^21 S**OI¥0|| CQ^ <M^g B£813, Hf^l SM2J IPM2] #£j lA^I XflOi 

ma. 

013 »S fll01S2*OI 0|¥0i£! 2J¥ S^EfXfM S6HAH filSpIS gJ^flte HUfSflB 

EMI^Ei(23)2f EMS I! 9(25) « ^ Q Oil AH £SHB3 ^01^ £M0| HI^HQ. 

USB 8S8 ^2^8 £3|01fe PTC J9&8 SotlAH §01 X1I319 jpL, 

MgH^SDj (29)0|| 213^0. *J2J3|2J 2^31(53)31- ^§01 OI^OIS ^Oife 0^0|3^S^ 

a(65)2j HOIftOl 11^ 113101(27)3^ S a^Ai, &3| HBUOIB SoHAH 2^ egHxscH (29)011 2 

SOI S^SD. 

&3| 2^ M@!£:Sm(129)te. Seiate EWM SiO, 0f0|3^g^a (65)011 2^ 

3din &oi *iw MgH^soi (29)21 m^m wmM iwssib gusi^UDoii seaia, ^3i 

S#s|S(41)^ gj^afe jS#3S!8 DC 3HAI2JQ. &3| § If 11^(41 ) Oil AH 2Hf§^ 

s saa^(43)oii °j3Fa:a, &3i s33SJ(43)g, igbt ^xi(47)3f esstflouttJi ^ asi 2^1 

SAi S3B »a SOI. £J3| OfO|3^S^a(65)0ilAi S=te!&^ 2!3t£! ^¥Ei PFC «|OI¥(45)fe, & 

3i §fiai^(4i)oiiAH a mans aasi mmm h»(ri,r2)s §shah a«ea. aam aaasKRs) 
s SoHah niit siM. oisi3ii a^ nnui- a urns 21 axieKn, £pi pfc 
xiioi¥(45)fe 01 ^ 2 o^oj Mzimm ^mm »bai ti ^ sis^ igbt (47)21 = 
aoisD. 

^, ^31 PFC XllOiSl^(45)^¥&l XHS(R3,R4)g SSfOj ^^KHz ^Hf^2j S^^OI IGBT ^xl(47)2| 
?||01MBXK)il 2!3faS, IGBT X\(47)J\ 2E ^^19 2 AH ^3| 53 3gJ(43)0j| §28 &^3t Q0| 
SH(49)M SmOj DCa& 3HnHAlEi(C5,C6)0|| f2§a. HdlH ^31 PFC X||01fflS(45)fi| «l 01 

oK)l[ IGBT ^¥1X1(47)3^ & §^£J2, QA| S3 a^(43)B E^M SS&Cf. 

D>£IAH ^31 S3 38(43)011 ^31 IGBT ^?|x|(47)2| 2H S*f0|| 0>^AH &S£lb ^ 

oi &m 4-aasAi, 98%oi^ ^soi 3H^@ ssoi ^hhhaiehoii s^a3, 4^31 ggt§ 

3HSHA|Ei(C5 > C6)^¥E1 DCS^OI #^30i IPM(51)01I 2»3^fe SOID. ^3| 1PM(51)B, 2J^3t= 

DC DAI 3^ lWS°J2g B*6KM. ^3|(53)2i ^ ^K^M «|0|»M Sfe 3J0| 

a. 

OlEQf , ^§19 LH2| D0IS^(49)fe, DC S3 S^0| IGBT ^^S^X^ ^^fe 31 m ^X] SPI ¥1B ^ 
8B»»80IO. 

EB, ti|^ISS(Rs)OI|AI ^XO SW3I- JUt&m&Jl BBS IB, PFC XII Of ¥(45) Oil AH 61^011 3|^5H 

Al 0F0|3^§^Ei(65)^¥E| IPM(51)0|| <^s3t 2]3^^AH, ^3| IPM LH¥2j IGBT ^§^#2] 3J|0|J^ 
SjgfOI 259E^ Xj|Oi£ja. QTEIA1 if Oil 2|B IGBT ^^S'^Xf2| Ef^S ^X|6fe 510ID. ££ 
B, PFC X||Oi¥(45)^ Si3b DC g3 2^01 S2i>IU XHXH^Sl 3¥0]|S IPM(51) Ui¥2| ^ 

?liJ^Xf2| 3j|0|^*!em SH6F£^ XIIOlAmD. OIBH^ XHCHg^g PFC flIOl ¥(45) Oil Al S^Sfe d 
sOil 3|^oHAi DfO|3^g^EH (65)2| JM0I8HHI Ol^OiSQ. 

= , ^ ^g2| oi^Ei g3|5sf3|2| XilOial^fe, ^3| S3 3^(43)5f IGBT A^X|(47)^ PFC 
X||OiSI^2| m^0\\ 2J5HA1 ^11 98% 0|^ D\\&5\0\ ^Xll 3^Uf ^XilS &I^A|3|^ OCS^e 

IPM(51J«I SeAI^JCf. 

fiEB, B ^S2| ojfcHBi ^31^^3121 X^IOiSi^fe, ^3| PFC Xll0i¥(45)2i XIIOiSKHI 

IGBT ^fl XI (47)21 8/21 EIS i^Oil 2joH AH £j^S^2| ^S0|| ^8t0| DC DC 

S 5HDHAIEi(C5,C6)^ g^i ^ 5!0|Q. 

^, ^31 PFC X1|Oi¥(45)^ aO|2H(49) #^B01| 213^fe DC §33^1 ^X|6f^, DC 
^3 S&01 IPM S^S g^i ^ ^31 IGBT ^U±XK47)2J 8 BSI 

SB. ^3|2f ^01 PFC XJ|Oi¥(45)2] XII Oi Oil 21oHAi 2ifcHEi g3|£s*3|£r DC l'3S^i 

aiCH DC 310M^^XI^ XIIBSa^U, PFC XilOisJ^2i AfgOil U}& B ^SOilAi^ DC 400M^g ^^ 0 | 
0l¥Ojg ^ 201Cf. 

a§8, B ^SOil (G^ eitHEi g3|^m3l21 HlOiH^OilAi OC S#0I 0l¥O{X|fe ¥^0il QioHAi 

£ 3^ B ^S2| ojbiEH S3|Ssf3|2| Xli OisJSOil A] DC S^s S^5^3| ¥IB ?^£0|D. 

£ 3 Oil gj^afe DC S3 £!&B. £ 22] DC Sgf 9HOTA|&i (C5,C6)2| m^&°^¥E\ °}J\ 
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g>b aoia. 

DC 2^ 3HMAIE|(C5.C6)3 2 Oil £Al)o^¥Ei £J^£lh: DC S3 EBg 3^ 

fl»(R10 f R20)a. DC agf^ 3£[gE SSI AhOIOII 229 POISH X 3HBHAIH(C10) , 3BIH 

»SKR30)S SoH/H OfOIB^g^H (65) 2| 21 SJBXKAD 1)011 B^SCh 

6PI 0^0|B^S^Ei(65)fe £PI 3HHHAIEIS goHAi 0fk h ^3 £^3 DC §3 aBg gl^aHQ, 

ui¥3 oFa^n/Qxia bs^ksaiswi ag)s oismoi gj^s ofb^n^si p x\m <ys^ g» 
ohah dc gaa^i gtea. 

OIK 311 DC §322*011 OJEIAI 0K>iastJSE|(65)te H^BXK0UT1)1§ SoHAi PFC SI 01 ¥(45)3 

8/25 moi^ss §^o, ^Aiaii mm e^ei ipm si ex si ^ oil u.v.w.x.y.z ^3 i^i siois 
a. 

^, £ 4011 EAI»II S!^ bf£f HOI, ojtHEj §}|£s[:>l3 SI Oisl ^011 a = hr DC HBSgfg B^aB 

oil in 2i ah wa^xi 4* aa. 

£ 43 a¥2f HOI §aA| B^aBOl ^2*81 ^OiSgttH, PFC SIOI¥(45)te ^8 aBs S#»3| 

^imoi IGBT SEISg » 5|| X| Ol^o^ JWDWl £|IQ, 01 EH IGBT A^S^^Ojl ¥£l^ 

^3 E^S OP I Al 9 Ml Shr 3301 Ch B^|2| ¥3Pt SWS 3^, £ 43 e 

¥3 HB feB DC a»0| IPM LH3 IGBT ^S^XKHI CHS^I £121, 01 S^OilS IPM Ul¥3 IGBT A?l 
S^JtSI H^M 0PIAI3MI Hfe 20|Cf. 

EES. B£f3l3 S^EHOIIA) PFC SIOIs|^3 figSfOI ttgKSU, £ 43 f¥3 HOI aBOl 3^61 

nouii=: ttaea. 

EGBlAi 0|g^| DC 22*01 g&fg&HH, IPM 91 PFC H0lfi£2| HOICK)!. 10*1 A?iS^#3 

dm £ 5fc. e chi oitfiEi s^i^sf^i3 siois mm gsi- ^etoia. nam s 6^ £ 5 

3 NEXT CHI SSSh SIO| SlSSOIQ. 

CH0!3^^EU65 : £ 3011 £A|)fe e^Hi Oiai ^¥(21 )M SoH/d ^UPI ^3 OK>ia£SSEI£¥EI 
^£X|AIM gMI 9Q. = , AhgXPI- SEfer B&Saoil meiAH £IUPI ^3 OfOIB^S 

SE|*= y&AtOIB £b B&AfOISSI ¥I§1 XI AIM 3 XIA1S *J3?I3 

e^fl|CH2j^¥(21)M goHAH ^3^1 ^3 EWOiaSBSH (65)51- 2JX|6F>il BO. 

W&M Dh0l3^S^Ei(65)^ ^l}PI^¥Ei g£jg§0i| CCfSlAi HaiO|(35)M S& 4» i^(31)3 

§z»« XIIOIS^U, ^5II0|(37)M SoHAi m SEi(33)5 MOieO. 

SE£h, 0F0|3^g^Ei(65)fe ^m^|^¥&i ^SggOil (If 21 AH gm3|3 ^§1 °leh HlOi S2H3M 

A-mA|£!Q. KB ^U^I^¥Ei &^5|3 ^§1 XIAI^ooi o^^joj MQ \ 

513 ?§I XIAI^-XI ^22 &^5I3 XHI CH #BII3fe Ail EH 51- £|X| ^^CK ^ 0j|^, A^gX^I- g 
5|^s[5l3 =P§0il 0>^ 3IE)^S SieDQi. 9|g gj^^ ^LH5| ^3 0f0|3^^^E^5l ^35|3 OF 

0|3^g^EiOil £^13 XIAISf^il £|3, 01 Oil DUEfAl ^3513 DfO|3^g^Eife E*^5|3 Ml 01 

A-IIMAI5ISAH Al^oMI £|fe 3J0IQ. 

Wt&M Wi 200 BfllOII/d &^5I3 HIOI M2H3 ^EH« BWISI XilOi M2HZI5I- JflE^EH^ Of- 

ytm, a^oi3^g^Ei(65)fe ^513 ?§sn tt«ys m& mo\m^m ^mm mo.^ sia3 eeat 

Oj, PFC Xfl01¥(45)3 S5f0| §X|£|£^ 8fe ^fflS XUOi^Hf gA|0|| ( IPM JilOjll^Oil 2J5f£|fe 

U,V,W f X t Y,2 tl^m 3£I3 PFC X1lCHsJ^3 §^0il Qieh AlZIM ^I38PI ^lel PFC Ef 

oim3 aaiowiacKsi 203 0^1). 

3EHU l]\ 200 B5||0||Ai &^5I3 SI 01 M^HDl M\m ^EHOJS, OFOI3^g^E| (65)fe 2^13 

^SOI ^^£10^ ojXiam, 3011 MB : ?§S!S!3 ^ie! XilOig^g ^Sa^D. 

QF0|3^g^Ej(65)fe a^5l3 ^ ^J&^^F 15Hz OloFB S^0ilb(X|| 206 Ef^l) , &^?I3 § 
^EH5t >i3 SXl^EHei S?£ S9SCI. fD^Al 0^013^^^61(65)^ PFC HI0i¥(45)3 g^OI § 
X|£l£^ 6te 21 ^EHS flICHSa SAIOII. IPM HlOisJ^Oil o"5F£|^ U,V.W,X,Y f 2 6!M 25BD. 

3&I3 pfc *iioi£i^3 s^oii cue Aizi-e xnaspi we PFC EI0im3 SE|01A|g!O(SI 

203 B5j|). 

^51 «| 206 B1\\0l\M & K ^5|3 ^H^5F 15Hz OI^oi S^Oilfe, £ 30II £Aie DC H3 3^ ^X| 

m^m mmM ^ah ^3513 dc ^e^g 3HiuiAiEi(c5,c6)3 s^eoii dc %b st 

BO. 

OlEffl DC ^3 S^OI 160 Oim^ S#£I^(X{| 209 ^Zl §2 BB»OI , PFC 

AilOi¥(45)3 S^OI §X|£|£^ 6fe 25 4 h EH^ W 01^31 §A|0||, IPM XjlCHsi^Oil 2]5f£j^ 
U.V.W.X.Y.Z ^11 £5»D. 3d|3 PFC X||01s|^3 §^EHM SA|5fe PFC S M2H3B MSJOiAl 
^JD(XII 221 

am, 2 3 oil 2AI9 dc §3 s^^xisi^a mmM ^3513 dc s& 9hmaiekc5,c6)3 

#^B0il DC 2^01 350MM 0|6FO|3(AII 212 , DC 2&0| 450MM 0I8KHI IUI(X|| 

215 BSD . DmiaSSSE|(65)te PFC H!Oi2]^3 S^Al^m 9\o\0\ #^BX[ (0UT1 )^ PFC £ tl^LM 
MBQ. OIHH PFC S M2H3fe AH^EH^f SD(XII 218 B3I). 

oi* t ^i^oHAi owiasasa(65)te ^ui5i^¥Ei e^:>i3 ^^sxioii Aiioiggoi ei^ian at 

beh DC S3 SSaXIsIMm SoHAI DC S3S^g Si§m, ^>Oi g§9 2^01 XII 212 B?aa SI 
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215 e^H 521 e^Aiwra, 8W>i2i s#=?soi oi¥oi§ ^ he^ pfc aiwasa \?m mm\ 

0\ &^3|2| m&MUQ. 

£ 40UH c,d¥2| PFC HlWalS §y IPM2J ^SOil 2|ff &^2|2| §4 h: ?g0| 0|^OUIt=r ?ZJ- 

OID. 

3£|U OC SB *!g^XIS^# SoHAH DC HB^^OI 160MS OI&S ffl(HX|^LK»l 209 

B3I), BMWISI ^Hh^^F 15Hz HI0i£IS!8(EH, [»0iasS^EU65)b: PFC HI0J¥(45)2| § 

25 #ehs aoiaa saioii. ipm hioisisoii abater u.v,w,x.y.z yii aseatai 203 e 
a 221 en). 

^, 8WI2I ?§I ^l^oHAH Iflgl 3^0il£ ±2} §2 S. Sfflb DC 2EJ0I B^*l 

« OHfe, ^dlel ^-§Ojl 2|ff PFC HIOIsJS ^ IPM HIG1SIS2I IGBT s^flS^HSI IU^g 2(HI8PI ¥ioH 
AH HI 203 B2I 9i HI 221 B3IS ^S6fb SOICk 

SE». 42I HI 215 B3I0IIAI £ 42j e¥2f SOI, DC ga^&OI 33 SMI 3¥0II£ HI 221 B3I 

m ^Mo\0\, fee DC UaS&OI IGBT ^§4iXKHI Oi§°S 2!S, Ef?-i^tt21 nt£« ^XlelD. 

□M. iyUPIS^Ei &^|2I ^SSXIOII Q>e 31019901 oj^hSXI S>g ^§01 ^ 

sa^ ?*sgii, oc sauna sb Sohai sse dc saaaoi 350MM oistoii sbsbkhi 224 

B*l), DJ0|asaSEI(85)t PFC HI01SIS3J S^EHWI abXIS PFC 54 BEH3 ^EHB §SoH 
AH BB»Q(a 300 EMI). 

4M HI 300 B 311 Oil AJ PFC §^ MEH32f AIIM^EHOII PFC EfO|CH2| gSfAIZJS aiaSKM 

^§Aiei(^ 2^)01 3 if- Oil £ 3tl^6HAH DC H3 21^01 350 OlSfDfl SSBfeXIB BB6HQ(HI 
309 B3I). PFC J|| 01 ¥(45)21 = *J0| gXia^ Sfe 25 #EH£ HIOJ»j» SAIOII, IPM HI 0| SIS Oil 21 
J^tz U,V,W,X,Y,Z 2HBQ. ZldlH PFC HI0ifflS2| e^AieiS X||a»H PFC Ef 01 LH 2] 

&m BBIOIAIEJCKHI 306 EMI). 

5E§[, 4^1 HI 300 B 31 Oil AH PFC §5f HI^4*EH0|| £1X1 StSOfl, PFC £101012] AlZiS SI 

amOf ^§A|ZH^ 2 ^)0| g 3^011 E fll^joHAi DC SB 2^01 350 Of ShCHI 21SIDI(HI 
303 B3I), PFC HI0i¥(45)2| = 2fO| §X|£|£^ SJte 25 AfEHS X||0IB3f 5A|0||, IPM HI 01 SIS Oil 2i 
3^fe U.V.W.X.Y.Z 2560. 3£|B PFC HI0JSIS2I e^AIZiM XflaSFE! PFC B0|Di2J 

&g aaiOIAIgiCKHI 306 Bfll). 

HI 309 B^fe, PFC HlOjaJS^ S ^, ^§AIZt °0|| DC gaagfOI 350M^S 4^6^X1 

S ^BBfb aoiB, HI 303 B3li= PFC HlOfslS^f §^§^1 ^SSfD^h 259 ^. ^§A|Z! ^0|| 
DC HaS^OI 350SM 016^ o^sfe JIM &B6PI ¥|e! 51 OID. (EfdfAH 4^1 HI 303 B^ll SI HI 
309 B^ia B^AI^IXI %mW, PFC HI01SIS2I OUatt^SS &B6F0I ^A| IPM §J PFC HI0fa|S2| % 

25Ai3ii= aoia. 

^, e ^soii m™ oi^ei g^i^^^i2i Hioi^^B, ipm eeoii gJ^£l^ DC gBSil ^Aism, 
^aiei 2^01 lh^ naa-oi^u w, ipmsm 21 ^mai^ah ipm si m°i 3^nf?-i^ 

¥iii^xF2i w±m siHi»a. 



014 ^Sel" HF£f ^01 ^ ^gg PFC 2JSM Oigo^OI g^|2Ssf^l L«2i DC 2^1 ^^AI^AH &^^|2| 

CH ^CHAIf^a. 3£U 2J6^ nffl^fl S^»2| Uj^OI ^2f^ 

SIMDI, 4^1 m?-l^¥IS^^2| §^§ 25A|^AH sjS^XfS S^S^AH S3 g^|SSf^|2J ^P^S 

^ a a 01 siQ. 



aatsaon ^eoHAH a^s^^h m^s^m a^iss^ ^m^h^sissj; 

EJ^S^Hf gJ^S#M iUimOj, 4^1 ^M^H^SIS2| ^§AI21M ^^6fe ^MJHdSJS HIOj^B 
40| ^^^HdalSBI m^E&Ott D\^mM DC ga SgJS gJ^o^, 34 il^S^g ^^A|3I 

401 34iU^^ij2M2| #^011 2I6HA1 ^^^I2f: 

4^1 34Gf^A^iSeM0il gJ^a^ DC §3SSI ^Xlofe DC SBS^^XI^B^; 

em ^f^ei dc E&m ^im saa^2£ u¥o^ai acni §^4ehm ^§o, 4^1 ^xi 
3 x saa&oii ^i^5hai 4^1 ^miHttm^ Hioi^B^ 34^^^ses2i §5>i nioimfe hioi^ 
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9§ sssfoi ?safe eima s^istf^isi morns. 

S^ih 2 

2m DC S3 S!2il 40H2I S°JS^2S Lf¥2, 3011 COM §^4fEHS 4* § Site HI 1 03I 

Si: 

DC S3 SgfS SXISfte HI 2 03I2*: 

4,^1 &X|@ DC S3 2°J0| gf^5|°| §ii?ii Dl^m Site S9I0II HH 2^:>IS §5fAI3l 

3, 4^1 ifXIS DC ga SEfOI S^^gOl SJfteih XfSgf SEte 3Sgf g^CHI SSI! (01, g^l^J 
S^S §XIAI5lte HI 3 031a; 

Ef^lSI §^A|2*¥9 ±§A|0 ^, ailS DC S3 22*01 gf^PISI g^SHOII £i^B!teIIS ifXISI 
te HI 4 03121; 

2f^:>|21 §^§S¥S ±%A\& aXIS DC S3 2g}0l gf^lSI §^3S! 0I8IS gCHSteXIS 
1* XI Site HI 5 031 £1; 

4PI HI 4 031 SEte HI 5 0313 3E210I 0^S|XI at&SGH CHieH^EHS 005lte HI 6 03l« SSSI 
01 ?S9b eitna g?l5SI3|°| HlOmg!. 
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